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Abstract of JP20021 92367 
PROBLEM TO BE SOLVED: To provide a 
laser beam machining method capable of 
cutting a substrate without developing a crack, 
deviating from a predetermined line for welding 
or cutting on the substrate surface. 
SOLUTION: The laser beam machining 
method is characterized in that a condensing 
point P is made to agree with the inside part of 
a substrate 1 whose surface 3 is formed with a 
circuit part 2 and whose back face 21 is stuck 
with a dicing film 4, a laser beam L having 
permeability against the dicing film 4 is made 
incident from the back face 21 through the 
dicing film 4, and a melting treatment area 13 
by multiple photon absorbtion is formed inside 
the substrate 1 along the predetermined line 5 
for cutting of the substrate 1 . 
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[MtnsofliH] 

jtt-Dt:fltriHSfficDrtgiiic^3fe^®ilxic«t^gftMliiil^fK 
fitf -5>xg£(i*..5. u— tfirax^au 

»i«**i*oBiiH=fta»S'— f>A<iiy#itf)*ifcSffiro 10 

&JgA<1 x 1 o« (W/cm2) IU±■eA^'^/<;^x^g* < 1 j/s 

JK)£$;H*o3®lcf63t->- h A<&5 y ttlf *=>;h.fc£«i<D 
rtfflJIc^jt^^^-ti-T, »*jftl=fc[+*fcr— < 20 
®£A<1 x i o 8 (W/cm2) ia±T?A^O/<;ux(@A<1 //s 

Wlxio« (W/om2) Bli-eA^-D/^ux^gAlinsJil 30 

^#tafem«un*jKBg-rsxig^x.5, u— tfsax^ 
>^xi*/Ky^be--;u^<ou^*L*N 1 -DOttttvts, 

•5 - 1 ^at-rsis*^ 1 ~ 4<Do-rH^iciamo u 

— +Plnx^i£„ 40 
[fi#JS6] 8*fESlSt«iil£ff2fi£-f-&xfI8L ffHE<SJ 

[SMIKDBtB&BUDn 
[0001] 

u— •firaxifrSicia-rs. 

[0 0 0 2] 50 



(c«fc-5-fiaws:«i»n*^roiiyT?fe^ 0 fliiusiti©**'? 
<fc y«3Wfr-5@fiifi^fcL'>-cst5cogffi^t,sair(a]itT 

[0 0 0 3] 

ih-f-S^i: LT. mx-li. ^2000-2 1 9 5 2 
8^&$6Hf>f#lf32 0 0 0-1 5 4 6 7^ffilCg§**^x 

£ffi©«j»i-r-£®f3f£u— tf3feiz«feyin^L, 
^LTSffi^^ai-Ti. Cilery, Sffiro«]Bff -5®0f 

[0 0 0 4] LfrU c^xe,<D^«05«JBf^-eii. £ 

[0005] *i8M(db9<ji*. &&<D&miz*&m#m 

1fJnx*5£Stift-r -5 C i: T-fc-5c 
[0 0 0 6] 

U—tf h LrSffiroSSA^ e, Aft* 

[0 0 0 7] IfJinx^jSlCcfcti.lS. 

A<H*t€)Ci:lz < fcy % Sffi5«]Bfr-5CtAtr-#*„ <fc 
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[0 0 0 8] *««BI^«*U— tfflDX^&lCj:*, 
««*»JSLTl**o cfc-^T. &*£0S®-\*S®T?l*l' 

*L<i*rtasir*Bi-gi^*tfc«"ct«fcL^Ls ffi&on 

[0 0 0 9] *&|C % **8BIC«4U— ■fflOX^&ICcfc 
**utttV <£oT. U-if**tt»v-h*^LT*« 

n^m^/^xx < * — > * u^if & «i5 

J^^*ltt«ilfcj£*;h4. ftfe. Wf/^^ili, 

4o 

[0010] *«WI=«4U— -OTnx^fti*. *®lcm 
t\ g«jcfci^e-^/^-fS^i x 1 08 (w/c 

[0 0 1 1] **Hm^«4U— »fftIX*aiCj:*t«. S 

■7— x i o 8 (W/cm2) ja±-e^o/<;ux^^<i 

**<«s**u zftic*y*«a>«ttic*9 

fc4(0T*. **«li3«4u— tPtox»fciz«fc*ui. Sffi 

**£*#4::ift<* if Jmxjb* prfii kta&o -a) 
u— ifinx;&ft<D*«fcLTi** 0Ox.li* #7X**tr 

[0012] sfciz. *«wicfls*u— ymx^aic* 

»LTl**fctf>* h-CI*U— WfeMSfcA/if* 

* tittle, ^t, l/-tf*ft«fi/-Ht*LtiS 

*u fe < -r x x itmw < * - > * u— -tf * ^ & «B! 



*p 

[001 3] **wic«su--ifinx^»i** SSf^m 
Tf/UxXtttffi/^- >tf»J***u&*-3BKI=*S* 

r. *#jSicfcit4e-*/«-m**«i * 1 o* (W/c 
m 2) jcJi±-e^o/<;ux*S3&<i iisjaT<Dftft*x?s tt»*> 

— Mc»LTa»tt**rr* U-if***S^i>" 

10 LT»««OT*&Att*i*-* »Sa)«KTft^-f >f= 

[ooi 4] **«i:«4l/- tf*nx^icj:4xtf. S 

«flK)<1 x 1 O 8 (W/cm 2 ) J5l±T?3&^0/^UX«A<1 
/i8)2lTO*tt-C U— if 3fc*BB»LTl**. cfcoT. £ 

20 JMHlc«<5U— ifltax^ttl::J:*itf* &K4>ftoBlc&Hi 
-PttJK^SE^-f >a^6n*Lfc^*«Ki:fl*t ****** 
Z £ ft < . i«nxrt<RnK£*:4« zcDU-iftox* 

4o 

[0 0 15] *P>f3. **BBIC«*U— tfUPX*ai=J: 
*itf. «6»*>— H=»LraBWt**r*U-if**IH 
»LTl**fc*>* tt*->-h-ei*U-if3fe^(5tA/iiffla 
**tttl*. cfcoT. U— if **«»•>— h*^LT»« 
<Daffi35>&A»***wi:A<-C*. KS<D«ffilw»j«* 
30 shfc B^Ftv WAX - > * U-if 3t >b> b fitB 

■T*zi36«pr«li:<j:*. -Ot^ tt»v-KD 

Jfe»^*ifc**ttJt**L*. ftfi* ttTx/WXfcl*. 

*c 

[0016] **wic«*u— iflnx^rsfett. «S5lcm 

^/<-<xx[±m«/^->36<^ja**i^oaffiiz*s» 

H3&^Byf*(+&4xfcltS(Drt»l3»3feja**fc1i- 

r. **dizfei+4e— x 1 o 8 (w/c 

m2) m±-e^o/^UX*i?b<1 nsUlTCDftft^. ttS*>— 
40 hlc*f LTSifitt^ *"T * U-if **«»*>- h *^ L 

ritKoaffi^&Ait**. sffi^Kr^^^-Yvi^^ 

oT»*<Dn»lcB«*]WftflsLfc*«'e**JB«W 
fc«***fc»H««*»JSE^4xa*«lx.*c4:*» 

®t-r* 0 

[oo i 7] **BBl-«*u— iflnx»a^J:*tli. S 
«a)rt»l=»*jS*«=bii:"C. m*^lcfcMt^t 0 -<7/^ 
r7— ffigjb<i x i o 8 (W/cra 2 ) m±-C^o/<;ux«g)b<l 
nsisiTa>ftfr-cu-if3fe*lH»Lr^*o *»ma>«fc3 
(z/<;uxiH*41^rS< Lt, ^ft^»Jtt*«»0)rt» 
50 iz&^Z-eZk. ^5t^q64Xlz«fe*x*;u^-3b<»x^ 
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E&m&itmm<mf$.Z4xZ>. c©B«f^ib«HSEIi± 
-5., -rou— tfirax^roSffit Lrii. W 

[00 1 8] £t>|C % (fllDX^jilcJ: 

*t fc m^TV W * X < * — > £ U— »f 3t t> «e 

-f £C<!:*<nIfil«tfc.i>„ Cfl>i:#, *6Sv-K0 

[0019] ±ib*^WI^-5u— tFJmx^iciSffl-e 

[0 0 2 0] *HSIist£ff3rict--5x;iigL WBf^^^-r 
>lcj»oTSffi^«)Br-t^«]BiXg*«Sx.5 < fc 5 l:LT 

t<feL> 0 ac^HE^^xsicfctN-rsffi^Bf-c^*^ 

C<0«»fXglcJ:ySffi^«]Bi-r'i>o ttWfXg 

$ -a- s c t ta < mt>< nrm t a „ 

[002 1] 

ADX^j£l±> £5fc^iRiKfc<i:y*MfSi3£J&fi£LTl* 

[0022] «»roiSi|Rro/<> K^-vv^Ea«»:y 

<© x *;u*-h v jb</]\ £ i\ £ jfe^MlcSHJ <t * „ «fc o 
»«lc?5i|XA<±i:-i>^l*hi/>E6-C-fe^o LA> 

■T^)i:nhi/>EG(D^ (n=2. 3. 4. ■ ■ • T? 

^(0 f— */<9-®& cw/cmZ) -e**y, «*.f*tf- 

^/<^-?ggA<1 x 1 o 8 (W/cni2) Kl±<0SfeftT?^3fe-T- 

u— - tfitroi/^u^^fcyajx^.^^— ) -T- (u— »f3fc 



. S3t^.fl)^3tS (W/cm2) Tr^-S. 

[0 0 2 3] C0>«fc5^^it ; f : ©'lR*fi]ffl-r-5*5liS» 

©ic«s u— tfflnxansgic-DiNTig 1 ~ia 6 £fflivc 
vmt%. m 1 i±u— if*oxtf"(osffi 1 <7>¥Bg]-e& 
y, 021*01 icsi-rsffii a>ii-iitai;;ttofcBfffiia 
■cfcy. @3i*u— 9=anx&0>£ffii ©^sia-c-fcy. 
0 4 li@ 3 lesn-r&ffi 1 W IV- IV^lz^ofcBjffiia-r? fc 
y , IS 51*03 ir^-TSffi 1 roV-Vlglcjft-ofcBfSiaT? 

&y, @6iiWBr**tf=^ffii »3Fsiar-*-5o 

10 [0024] EJ 1 2 iZjp-T J: -5 1 <DS61 

3lc|±aSr?S5-f:y5j!)<&.5. «Bf^S5-f>5l±l: 

^*5-a-c u— tfjfeL^Sffi 1 icpast l rstH^ia 7 $• 

[00 2 5] U— tf3feL$-«]Bi^ 9-f>SI=» oT 

20 -B- •&„ C+tlCj; y , i3~05 l-^-T <fc 5 lc5$cM«itS 7 
*<«Bff : ?S ; 7-l' > 5 Icj^oTSffi 1 <DrtSPlcfl)^»S* 
*i-5. *H!fiJB©l=«-5U— tP*nx^5£l*. S4S1A<U 
— tfifeL^oSitel-S C t ic J; y Sffi 1 ^ *8a*-&T5feM 
fgi|*7 ^»$fi6-r-i.<7)-ei**^. S« 1 l-U— tF&L£3 

7^J$LTt>.5 0 «fco-C\ Sffil ©Sa3-^SDl2 1 
-CI±U— ^fifeLA<IS^:^i:*qRl^R^?*VJ^^t^<0•C. Sffi 1 W 
£S3-\bgnl2 I7b<j§16^-*C<!:I*73:LN„ 
[0 0 2 6] S« 1 ODWBflCfcLxr. «JBf-r-5@miCjg 
30 ^A<&^i:Sffi1 li J e•fl5fi^7!>^^)ill*l•5cD-C, El6lc^ 
-r«tai=tb^M/h*J5:*t?Sffil ^«JBfr-5c:^M-C^ 
■5. .feo-C, Sffi 1 (OSffi 3 -^Sffi 2 1 l=3Fj&5<c«l*i 

[0 0 2 7] am«SJsESig^tLfcS«iOT«Bf 

S<SlcA^M'S*A<aiin*iX'Swi:l=«fcy, 5fcg^ 

fey, SffilcaSM$-^x*c<tlcJ:y8ftl5*^i* 

•frfcy-rsctrfe^o flfero-oii. astM^ia^jK/fi-r 
50 =t,L<i±sa*-eH]*t*<5fe^-5ct 
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[0 0 2 8] £"C\ *||^£^®^Cfct^T^5t : f : ^ilXlCcfc 

So 

(i) a»«*tf- oxi*«a<D*^ 

U— !f*£»« <«jLli#5X*LiTa03fr&fc«E«*t 10 
94) <Drt»lcSl#j&t*:b1*"C. SMfeAlcfiltSBIKft 
&j!)<1 x 1 o 8 (W/cm 2 ) m±-C^O/<;UXi|iS/)<1 sl^JL 

»ic»i>r^Rfi**i. zshi::j:y»«a>rt»i=$9 

***i**<»J«S*i*. «*M0)±IBffl[i: LTIi. « 
3.1*1 x i o 12 (W/cm 2 ) T*fcSo /<JU*MI*«*.tf 1n 20 
s~2 O 0ns#*?*LU o ttfe. *#T-«Uttl:: 
**tt«a>»JSI** WillS. St 4 5 El U-if ^iinxw?£ 

(1 9 9 8*. 1 2fl) <DS|2 8l 

[0 0 2 9] mS&£<b^^a>:*:£* 

ta>H«*stnicj:y3Rtofc. JUteftttXtfaay-c 

(A) («»W«) *7X (J?* 7 

0 0 j/m) 30 

(B) U-if 

3t3S : trafiNdiYAGU-' If 
28 ft : 1 0 6 4nm 

U— tf#X#* KBrffiSI : 3. 1 4 x 1 0- 8 cm 2 

ttyaUfltta : 1 OOkHz 
/<;UXffi : 3 Ons 

U— tf5fcp D pH : TEMoo 

«%tttt : ffiUfilft 40 

(C) ^3feJBU>X 

u— if***fca-T4aa* : 6o^-t>h 

(D) fifi*<ffiB*;h*ae*<0»»i£fi : 1 oomm/ 
[0 0 3 0] Ea7I*±.ESBK0)»»**'r^^-C* 

u-***©-e«jHlsctttr— ^/<9-«*-e«**t 

So lTOr*1/<^X0)U-1f *l=«fc y»S0)M»fc»« 50 



hcD***!*. *7';*x#9 h<7>Jf£tfc<7>5*> 

ggPSS (NA) #0. 8 0<Dii^T:feSo ^^3?* 
CDSA-e^-T^— *lotm#J3U>X (C) <DfSSA<5 0 
BBP9 (NA) *<0. 5 5<D«*-Cfc4« fcf— 

-sg*<i on (w/cm 2 ) ajK-ei±a«(D«»i=^^^ 

[0031] *sBS»||ic«*u— !flnxicj3L% 
-3lvcB8~Bl 1 £ffll*TKW-#"4. ID 8 Ic^f <fc 5 

^V***S£lZj8ftL. (HI 0|C^-T^5f^<7^^<7^ 

SfiiO)$@3<bSi2 1 izSBSU H1 1 \Z7jk1-£o 
l=»fil35<«*L*ztlz«feyitttl*<«J»f**L4 0 Sffi 

ta&su *«iz**<a«ni**L*zi:ircky 

[0 0 3 2] (2) 3tS«*A<»M«lSli*«)a^ 
U— !f **«E («* I* U a ><D «fc 5 

U10' (W/cm 2 ) J2l±-C*^/<;U^1BA<1 //sl£lT<D 
*fr-CBUt^-*. =*il=J: «l«®l»KII*f JWMC 

i=»»ffla««jweias:h.'&. sssMaafuafcii-m* 

■MMBHtLfcflWW». **l=»»tttt«>**«». i§Bi 

=•:/*»■<•**. *»auKa>±ntt^ lti*, 

x 1 0' 2 (W/cm 2 ) T?j5* 0 /<;UXifSI*«5x.Ii1 ns~ 2 
0 OnsAtJf^Ll^. 

[O O 3 3] #$BB.B#I*. *>'J 3>-t7i/\<Drtffl5-Cj§iS 
«M««*<»rtt**l« = fc**IJH=J:yfllBLyi:. Mft 

(A) Sffi : ->U3^ia (JS*3 5 Ojum. nf4-f 

(B) U— If 
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SfeSS : U-1f E) jgNd : YAG U— 

: 1 O 6 4nra 

+T*XtK^ SREB : 3. 1 4 x 1 0-8 cm* 

BUXLBBB: 1 0 0kHz 
/^;UXi@ : 3 Ons 

U-if5fe Q a n S : TEMoo 

(O b*su>x 10 

ft* : 5 OfS 
N. A. : 0 . 5 5 

if*aftfz»-r *aa* : 6 o h 

(D) BK*<BB£ti«BB*a*aaC : 1 O Onm/ 

HI 2 l*±fE3M*T?a> U— if*PXlcj:y«]Bf**ifc*>g 
:a>*x/\a>-»f::fcit*Kaa>«SBLfcB-c* 

«S*iTl**. ±Eftftfc*y»B**ifc»aa 

3<D«**fil(D**SI*1 OO/iinlgt* 20 

*o 

[ O O 3 4 ] ?§lfeffliS«IJsE 1 3 A<**T-»4Rlc * y ffSfiS 
£*ifcc<t£S&0jf^-* o m^ 3 1*, u— if*a)a*iS/ 

JEJtj*#t»su flWca^cDas^^LT^*,, 

y =i>SfficDJ?^t7b<5 Ojinu 10 0// nu 200//m, 
500j*nu 1 000 j/m<D#*lCOl*T±EBBflR*3FL 

[0 0 3 5] NdrYAGU— tfa>afi"C35-5l O 6 30 
4nmfZfcl^T\ ^y 3>gffi<DJ?^7b<5 O O//mJa~F0> 

a*. ->ya>*fto)rt»-ettu— if*35<8o%j5i±a 
j&-t£zttf#frz> 0 mi 2iz^-r->y 3>^x/m 1 

^bi75 vm<Dm#\zi&j8.£*iz >0 zom^ommm 

it. J»*200 j*m<0S/y 3l/^x/\£##f::-f *£. 
9 0%JM±#O-C?. U— tf*6<i/y =3>^x/\1 

»-e»iR**L-B©ttfliA^-efty. s^/z^aa-r*. 

tt**iT\ 2MML3MM1 3 y ziv^x/m 1 <art 
BrzBrt (o*y i^if%f::£«a«a>fcBT>BBM 

««36<»*) *ftfc*p«rci*tt<. SMAlflttl 3*< 

«U::£*&MaaBtt<DBJ£te, « ic.fi. »«3*&±B 
*#a?H«E^m6 6^ (2000*4^) 0g7 2l~ 

S73I© re=i»v<;uxu-ifiz<fc*vy n>cojjax 
iftePffij i=e«**iti**. 
[0 0 3 6] tet$ % i>y=i>Ox/\(i. jgRffllfl«$ 



*u&< v y n > o x / \<»&ffi t mm \z3\m-? * z t r z «t 

y. *SmWfz«Br£;fx* 0 y'J^^i/^SltlS 

i=»ja-r* c«)»*ir*B«fc*ft-r ****** l. s 

*lc*3&«BiJP**L*zfcirJby*«-r***ti**. ft 
rc**t"*»di=fcL^r. BBABBUMMkotta* 

&B*uWMW-**^ * L < tt&KcDMBfr &WB4b-f 
*»f=«*i#*«r*»*a>ivr*x***. fc«U c 

*u tt»rffe<Dtt»T®f*0 1 2^<fc5fcrtfflfz<7>^»lttffl 

»**-*»*. BK*« «KT3B5-f >*6*#ifcT» 

[0037] ( 3 ) SINWffllfrWftWlOM 

1±T. *3fejai iz felt *«»»«*< i x i 08 (W/cm2) m 
±-C^o/<;ux«^1 nslSlT0)ft#-<?fSB»-r*o 

«Kft#rrc % »«a>rt»ci*-f *:,aaBfl:. aautx 

fcBtt*<BfS£iL«. a*Bfta>.hB«*:LTfi* «li 
tf i x 1 012 (w/cm2) T?fe* 0 /<;ux*i(i^^fii ns 

rawtK, ipsJstT^*t»ic»*L^o ^at*®. 

«l=«k*B««ft«BO>»Bf*. Bill*. m4 2ElU 
— •f»HnXWSS*B*B (1 9 9 7^. 11^) (DS1 
05I-S1 1 11(0 r^xA h»U— B»lz«fc* 
#^xW»^a>3fcBfi«jM*jaj lz|S«**tTL>* e 
[0 0 3 8] *fz, *XB»BaB*B&KB-r*. * 
B«»Bl=«*u— lflnxBBi=oL^rKB-r*. Bi 
4iizou-Hfiiax^Mi oo<offiBS«figH!-efe*o u 
-If Jraxge iooft u— V ftL£ * u— +f ft 

ssiou, u— ifitLcDUiaj^/^uxw^sBtt-r* 

fettle u— tf *B 1 o 1 &MB-T* U— tf*S«fl»ep i 

0 2 £ % U— "If 5fcLC0£lt«ffi£*T L A>0 U— if *L<D& 
WOfS]^^9 0° Bx.*<fc3fzEB**tfcy-<^P-r^ 
^57-1 03£. ^^P^7^a7-1 03T*JRSt 
SttfcU— IfftLtHft-riBftBU^Xl 0 5<t. £ 
3feil/>Xl 0 5^»***tfcU— !f*L36<BB**t* 
Sffi i j&<KBS*u*«fi* 1 o 7 <b % tEg* i o 7 *x 
tt^filfz^Ki$ii-*fcto(7)XttX J r— v1 0 9i: % «g 
* 1 O 7 tXB*BllciIX-r*YB*Bfc»»*-fr*fc» 
fl)YHXf-3 1 1 1 KS^ 1 O 7 £X«LRtfY*ai;fr 
f^fziSX-r*Z$4*fS]fc^®i*iJ:4fc^0)Z$fiX^r-i; 1 

1 3 <t N ZtlbH^0Xf-y 1 09, 111,11 3(7) 
»Mttt«r*A-r— S^BBBl 1 £fiix.*o 

[0039] Sffii fivy =3>^x/\-efey. -eos® 
3lcfi1SIBicDl5IKaJ2 (Wf/W^) A^«**lTL^- 
* 0 Sffiltt. ^(7)3® 2 1 fc^-f v>^^-<;uA4 
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** fttf) tOtfflWc4<, (59 * l£ 'J ffl^b tf--;u 

[0 0 4 0] Z$6^fSll*Sffi1 OS® 2 1 irfi^-r^* 

Bi44. ctoT. Zaxf-v1 1 3 *Z(fcfrfi]i::»Bi 
^-tf^Clirlc^y. *Sl0)rt»l=U-1f5feLCDa*jfllP 10 

C<7)^3t^P(DX(Y)$fi 
*«0)»ai*. Sffi 1 ^X(Y)«7f-y 10 9 (11 
1) lc*yX(Y)K*RlfzWiliaF14-*ZilcJ:yfi5. 
[0041] u— if*ai o 1 <t LTli. /<;uxu— if 
0 6 4nm<DNd:YAGl^1ftJHl* 

■eft*. 01 5i*$v s/>^7-f;uA4o»*aa** 

-r;UA4(i. Nd:YA6U— +P(7)jSg^1 O 6 4 nnitf) £ £ . 
7 0%fM^Wfc^:i:»^ b— 20 
1 O 1 izmi^ZZttf-CZZis— *ft Lt, -CDfte. N 
d:YV04U— tT^Nd:YLFU-1f*<&^)o U— WlfcW*. £ 

[0042] u— tfJiaxgBi ooi±£kic. i§Si 

o 7 icffis$*Lfcsts i.*pra*«i=* ysswr-sfcto 
fit*.*., e-i»x^u«^i i9tgjfefflu>xio5 

It LSI y ©¥»«2ia-r«««6« ^ LA^OpT«jfe|Sfl33t 
$*<0|S]#£9O° £x.£<fc7l-IE®£;h.Tl.\-5„ BSIffl 

-f9P-fvf 57-1 O 3;&tfS3fefflU>Xl 05JS 
1L. *fi1 ©WKTJt^-f >6«&«t;Slll3£IB9l 40 

■r-s. s«i 3 \zte&£i\tz&®i<D® 

»Srt--S@Bffl2.IH©lfflB8 {-tttt>*>Umz l±) , S. 
tf, ■*jfcl=Bfc*B 1 (0312 1 ±lci6^*H-5. 
[0043] u— tfanxgs 1 0 OI±£ £1-. tf— AX 
^'J?$ 119. ^^P^»^57-1 0 3&lftit% 
fflU>Xl 0 5i:^i:3fe*4±l=BBg*4xfca«*?-1 2 
2 3£Bx.-5. BBB^-1 21tL 
TI*W*.lfCCD(charge-coupled device) ii/- 5A<fc-5„ 

uk?*?* >5«**t;SB2 1 zmmLtz-simtkm so 



©&St3fcf±. S3fefflU>Xl 0 5. -SC-f^P-f <y^5^ 
— 103. f— IxXyjy* 1 1 9£3lifiU JSBU> 
X 1 2 3-CjS^**VTS«m^ 1 2 1 T-»&£*U BB 

[0044] U— tfjDXBfil O 01**6 1=. SBUi^ 

1 2 i A^di^ftfcBBT-^tfAa^SBBT 1 - 
*ffll«Bl25,b. U— tfiOXSBl 0 0±<*$«9ffll-r 
•5±«:«lf9an 27t, 129i, it 

BT-smaae 1 2 si*. bbt*-* ^skltbbb 

ffMt 1 7 7££LfeB£%a>ft£*<SB2 i±l=Bfc 
tf«feto«>BAir— 4 

icLTXf- i?«H8Bl 1 5A<Z$4Xx— v 1 1 3 £f£ 
ifiSUffll-r « C <b izj; y . p[^3fe<0^jSA<SS 2 1 leB 3 
<fe-5l=-r-5o iot, Sftf-* BBB 1 2 5l**-»- 

jSttU— tFjfeLO^TtjSlc-SlLT^S. Sfc. BBT 
-*B3Bl 2 51*. I«f-$$»:LTSI2 1 <D 
tihJzW&M<DWM&-T—$ &MfL'T& a c (DEBT-* I* 
BftiHBffi 2 7l=B&;h. BfMBB-eBaBBtfft 
**w 1 2 9 i=B6*i<6. z*Uc<fc y . =E^$ 1 

2 9 C:|£*:liBSI*<BS*;h.*,. 

[0045] 1 2 7 l=l*. Xf-viW 1 

1 sA^aj-r— ^. bb-x— *bsbi 2 5^e><D[iJB 

x— $«?A<A±)**U Z^tt.ro^-^tSlzLTU— tf 

3fe»w»Bi 02. Bf?B§3tasi 1 7at/xf- sjbb 
951 1 5 zticfcy, u— tfflnxBsi 00 

B»««irr«. .tor. ±#mmm-\ 2 7i*3>^ 

-^11-^ Hi Ltliti. 

[00 4 6] 4:BBBttl=B«U—- •flnx*fllt 
KM-T4. Hi 61*. tfftlX^a^SSiB-r^fc 
ftfl)7n-ft- hl?35-5o 

[0047] JSS1 7Al/^-1'v>^'7-<;UA4<0 

*B««ttftB*Lftt^ft**BBI=J: yBB 1 *-*. 

3feL^«*-r-5 is-*Htm 1 o 1 tas-r* <s 1 o 
1) . *r=. Sffiiat;^-f'v>^7-r;uA4<7jjg*$- 
asr*. e^OTaissmirSSiat/^'ri/v-y^-f 

;i/A4<0JSgT^t^»lzLT. SB 1 <7)Z$ft7^(S]<0^ai 
fi^*^-r-5 (S10 3) . d*il±. U— tf3feL©»3fe^ 
P^SS 1 (DrtSPI-fig*-ti--5fctolc % Sffil<DSffi2 
1 lctty#lt&*ifc^'f ^UA4<DBB6 (U 
— tf3feL(»igStB©DB) l=BBr*U— tfJtL«0**jS« 

ufcsts 1 oz$475(S]<D^ajfirfc*o cro^ffl 

B«±(»«BB 1 2 7 tcAfl-T-S. 
[OO 4 8] SB 1 0)51 2 1 l=^-fi/>y7-c;UA4 
*tey#lt. SB 1 *Sffi2 1 fi<U— •fftLttlBBB* 
ft*J:3l=U— tf*DXBBl OOrosag^-1 0 7ICJSB 
■T-So fit, B^ffl3t3S1 1 7ANp,pJB3fc£3«fc£-ti- 
TSBl^RSW-r* (S105) . RB$tifeBffi?S 



(8) 



#gB2002-1 92367 



=5 -< > 5 1 2 1 £ IS&gt^ 1 2 1 IC J; 

yii&t-s., liSflH 1 —- s>fflsssi 2 5 
gp 1 2 5 liffififfl&ai 1 1 7 © Bi«i3fcro&£;!><$v -> > 
-r-s (S107) „ 

[0 0 4 9] COT^jS-r— 5iliX^-i?ft(|ffllfflJl 1 51= 

sie>^-5o xt— 'Jwwto 1 1 5 it. -roisuaT— £ £ 

SicLTZ&Xx— v1 1 3^Z$4^|n](0^iti$1+^ (S 
10 9). C^l.lCj:y, fSHIffljfcag 1 1 7 © pHS3fc<J5}l 10 
jSA<^-<v>-y7-<;uA4a)Sa6l-ti:M-r.i, <> fcifc. 

ff7-TV5Sft>SI1«)§I2 1 <Dtfc*:®®-x-$ 
^;H©:-r-i)„ cOTtfcifcilHtx-Sli^ttSwas 127? 
it 1 2 9ICj£e>;tU c^,i;j;y^E--5 1 2 9 

[0 0 5 0] ^ttfflfflftSI 2 7|Cli^toX7 l ^^ , S1 O 

tbfi-r— 5»A<Xx— SWftttl 1 5lcj££>;h..£ 0 xx— 
S?«MMIS1 1 5tt^ro^Sb3^ ^ -4'l-S•^L^T. 20 

s?i i aic^ysisi ^z^iRiiz^iss-B-* (si 1 
Do 

[005 1] Jfelz. U— tf3fe31 101^b U— tf 

«±*-a-c. U— tf&L^StS 1 <DSffi 2 1 ©ww^jt 

^-osizBgat-r^,, @i 7i±L/— tpftixttJ©jggtfli3a 

fiHEl 3£^t;g|Rl ©BiffiElT-fe*., El^-r-Scfc? 
l=, U— tfitLI*. •5* , 'T->>y7^;UA4lC>JLrSaa 

is>tf~? •< )VJx4 £rt-L"C3SfiE 1 ©SS3& 2 1 30 

ILTUSC51?. £BMUlfiRi*1 3l*Sfi1 ©rtSplCOD 

Jfcrit**VCU-5fctos (hJS§S5 2£U— tf3tLA^t,ffiS-r 

^jSgi^tlWih**i.*„ fit, Sffi2 KDWKr^S 

ic) X$47.f-v 1 0 9WI4Af-v 1 1 1 £f£K)£-fc!- 
JftlMHflMn 3f-«Br^^^-i'i/5lz;ft5«fc5lc 
®«1 OWSPIcBfiE-r-S (S1 1 3) „ 40 
[0 0 5 2] fit, S«1 ?«Bi^^^-r>5l^o 

rttif*^tizj:y, stEi?«Bf-r-s tsns) „ 

C*ll-J:y, £ffil£, @Ka5 2?<g^fc->'jn>^^ 

•5T^ouA4iciiy#i+p,*tT^i)fc«). ^-;/?ffitf£ 
Rfrit L X L fc e v 0 T v 7* fr 5 - 1 tfssm h tt 

[0053] *mmxmo)$)m&8iwi-&. c^iicfe+i 



5ICPBSJLTU-5,, XttXf-vl 0 9Af>Y44x 

^-i?1 1 1 $^it$-ti-*Ci:ir«J:y. Si5fej£P£«)Bi 
fg.^'f IsStzfeiT&mZ-ttXl^* Ctulcfey. St 

ftflM.) £Wlff^S^>5fcja-5.*:5l~£ffi1©rtSi 

5lc»oTSffi1 ^Sl^wtlCfcy. ttKW/hS'SiJT? 
a® 3 IztOBf^JE^'l' > 5 &#Jh.f=*#gJEcSMx£ S6 
[0 0 5 4] *%lfcJMII=J:*il2, S«1 ic^jfe 

^BRJlR^ec i-e-ssMt-ea^gffi i ro^spica^^P 
sffi i <omm 3 st;ai 2 1 -ei*/i»ux u— tf^tL 

[0 0 5 5] ^iSifflLfci^l^HSt^Ucfc^l^ £ 
ffi 1 3 Iz^Bf^^^-f > 5 A> e.^.ttfc^S'SSl 

*i^j#lt*<±i:-5w ( kJ£i:<> S«1 ^^Br-T-Swi^T? 
^■5. ioT, S«1 A^xli^aSftOxyxOTlS^. ^ 

e,«jym-r^<!:A<-c^f,„ asi=m«/^->*^fi!c* 

JKfilc * *f 7 X&tEOT J: 5 ^ffi icm^-r 1 / <-f X A^ffJ 
Jfi^lcj:+i«. Sffi^Bf-r-SCfclcfeyf^SiS^t-S 

^<d«*ss) ©^g^y^iaui^-a-^ctA^T-^^o 

[0 0 5 6] *fc. *SIJ6ff^l=«fc*vli. StEiro«JBi 
^7^>5»ofcMBfl*5§B4L/«i:l>(Dr% 

#^> 0 C*tlzj:y, -ft©gffil fribfEMZtiZM&O) 
[0 0 5 7] *fc. *SlfijeiSI=«fe*i(i. SUtOM 

111 8ic^-r<fc5i=«jBf : ?S7-r>5A<^$e/ e f:^tt 

[0 0 5 8] 

sts$-«j»fr-5c«bi=«fcyf^i!*^^ii{p°p * 
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[BBaffittfttftg] 

[0 2] 01 l-^-rSffi<OII-ll^lcjttofcBf®@-efc 
[0 4] 0 3l-*-rSffi<7)IV-IV^I=j»ofcBiffi0t?fe 

*o 10 

[0 5] 0 3lc^-rSffi<DV-V^lcjttofcBf®0-efc 

[06] *^SE}K^lc«i,u— tfJtax^jfelz^or^JBi 
*^fcSffi<o¥ffi0-efe.s. 
[07] ^sskskssu— tf*nx^icfci+^.m^ 

[0 8] u—tfjni*ft©itixai= 
fcl+^SffiroBiS0T-fcS. 

[09] *ftttX»ttf::flt«U— Wni*S©*2ill= 20 

[01 o] 44UU»ttl=«« u— >f]iix£&a*3xa 
l=j3lt*3S«OIJfffi0-efe*o 
[011] :Mfe*KSf=a«U-7l0X«aMBtt4xa 



ic fc It * gffiOT K ffi0 T- fe * . 
[0 12] *SU6JKSI^-SU— tfftix^itlckyaBf 

fc0T?fe-5. 

[013] *3IS6^SI^-5U— tFlmx^j£lri3l+5u 
— tfaferoSgt *> 'J =i >SffiOrtSP<DSji*<i: 0>II8&£ 

[014] *MkMicS« u-if*nxSS<D«fBg«tfiE 

[01 5] *mmBmiz&%#'< '>>?7 4 ji,a<dmc 

[01 6] *^JS»^lc«i,u-ifJnx^jS^SiK-r-S) 
fctoo^p— ^-v— h-e&s. 

[0 17] *SlJ6ff$^iz«i,u— tf*nx^icj:oru 
— tf tax* jtuffissiia £ #fc&ffi<D ess0-e & -5 . 

[0 18] #3ltfcffiMgl-<I£ U— tfJnx^JtlcJ: mjOBJf 

[»#<Dittlfi] 

5-«J«r*Jfc7-f>, 1 2 1 

-SB. 1 oo-i/- tfinxSM, 10 1-U- (fife 
1 0 5-Mffli/>X, 1 o 9-XiiXT 1 — i?. 1 

1 1 "Yfax-x— S?, 1 1 3---Z$4X^— v. L-U— tf 
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1 6] 
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(72)3g*E# fclU KB (72)*BJ# fa&ffl Sfc* 
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